MEDWIN PUBLISHERS

Committed to Create Value for Researchers

Open Access Journal of Gynecology
ISSN: 2474-9230

A Randomized Controlled Trial to Compare Intraveous Ferric

Carboxymaltose with Oral Iron for Treatment of Post-Partum

Anemia

Shivani*, Nair VG and Rai G

Department of Obstetrics and Gynaecology, Command Hosipital (CC), India

*Corresponding author: Shivani, Department of Obstetrics and Gynaecology, Command
Hosipital, Central Command, Lucknow, India, Tel: 8082198378; Email: drshivanirajouraya48@

gmail.com

Review Article
Volume 8 Issue 4
Received Date: March 30, 2023
Published Date: October 19, 2023
DOI: 10.23880/0ajg-16000269

Abstract

Objectives: To compare the efficacy of ferric carboxymaltose (FCM) with oral iron in management of post-partum anemia.
Materials and Methods: A total of 230 post-partum women aged >18 years having Hb level <10 g/dl on post-natal day 1 were
randomized to receive either oral iron (ferrous fumarate tablets 200 mg for 06 weeks) or intravenous FCM (dose calculated
by Ganzoni’s Formula, total iron dose = [actual body weight x (15 - actual Hb)] x 2.4 + iron stores). Demographic, obstetric
and hematological profile (Hb and serum iron profile) was estimated at the time of enrolment. The women were followed up
after six weeks. Non-complying women were excluded from the study. Change in Hb levels, serum iron profile and number of
women achieving Hb>10 g/dl was noted. Data was compared using Chi-square and Independent samples ‘t’-test respectively.
Results: Atotal of 218 women (107 in FCM and 111 in oral iron group) completed the study. Mean age of women was 26.67+4.31
years. Mean pre-intervention Hb level was 9.11+0.62 and 9.15+0.61 g/dl respectively in FCM and oral iron groups (p=0.630).
At follow-up these values were 11.11+0.89 and 10.78+0.88 g/dl respectively in the corresponding groups (p=0.006). Mean
change in Hb level and number of women achieving targeted Hb level were significantly higher in FCM as compared to that
in oral iron group (p<0.05). Serum iron reserves were also found to be significantly higher in FCM as compared to oral iron
group.

Conclusion: Intravenous FCM had an edge over oral iron in management of post- partum anemia.
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Abbreviations: FCM: Ferric Carboxy Maltose; MCV: Mean
Corpuscular Volume; MCHC: Mean Corpuscular Hemoglobin
Concentration.

Introduction

Anemia in reproductive age women is quite common
with almost every third woman in reproductive age group
having anemia [1]. Nutritional deficiencies, particularly
malnutrition and anemia are quite common during
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pregnancy in throughout the world. Its prevalence in
developed countries is 14%, in developing countries 51%,
whereas in India, it varies from 65% to 75% [2,3]. India
witnesses a high prevalence of anemia in reproductive age
women both during and after pregnancy [4-6].

Anemia during post-partum phase is an important
determinant of not only the maternal health but that of
child’s health too as exclusive breastfeeding is recommended
and is the solitary source of nutrition for the child [7].
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Oral ferrous iron remains to be the primary choice for
management of mild-to- moderate anemia but it has been
seen to produce mixed results [8,9]. One of the issues with
oral ferrous iron is frequency of its intake. Owing to a limited
bio-absorbability of iron through oral route, oral ferrous iron
supplementation needs to be given in split dosages requiring
twice or thrice daily intakes [10]. Being a prolonged regimen
requiring frequent intake of oral ferrous iron, a number of
women fail to maintain regularity in its intake, resulting in
less promising results. In the recent years, some alternative,
that require fewer dosages, to be administered on weekly
intervals have emerged as a promising choice. Ferric
carboxymaltose, a formulation having low pH [5-7] and
physiological osmolarity has been seen to be effective for
management of anemia for upto six months of post-partum
life [11]. It is one of the most suitable alternatives for safe
administration even in high single doses over shorter time
periods (single dose up to 1000 mg over 15 min) thus giving
it an edge over other parenteral preparations [12]. Despite
being used clinically for the last two decades, it has not yet
been established as the standard treatment for management
of post-partum anemia owing to lack of clinical evidence in
form of randomized clinical trials in different populations.
Hence, this prospective randomized-controlled trial was
carried out to compare the safety and efficacy of ferric
carboxylase for management of post-partum anemia in
comparison with oral iron supplementation.

Material and Method

This prospective randomized controlled trial was
carried out at a tertiary care centre in North India after
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obtaining approval from the Institutional Ethics Committee.
A total of 230 post-partum women with hemoglobin level
<10 g/dl on post-natal day 1 were enrolled in the study
using a purposive sampling method applying continuous
variable, non-inferiority design with wastage factor of 15%.
Unwilling women, those having history of tuberculosis,
systemic or endocrine disorders, hemoglobinopathies and
hypersensitivity to iron were excluded from the study.

At enrolment, age, obstetric history, details regarding
index pregnancy and mode of delivery were noted.
Hematological parameters like serum hemoglobin, platelet
count, mean corpuscular volume (MCV), mean corpuscular
hemoglobin concentration (MCHC), serum iron reserves
(ferritin, total iron binding capacity and iron) were also
assessed.

The women were then randomized to the two study
groups as follows:

e Intravenous FCM Group (n=115): In this women all the
patients delivering on odd number dates were enrolled
till the completion of sample size. Women in this group
received intravenous FCM (dose calculated by Ganzoni's
Formula, total iron dose = [actual body weight x (15 -
actual Hb)] x 2.4 + iron stores).

e Oral Iron Group (n=115): In this women all the patients
delivering on odd number dates were enrolled till the
completion of sample size. Women in this group received
oral iron (ferrous fumarate tablets 200 mg for 06 weeks)
The intervention was carried upto six weeks.

Enrollment

‘ Assessed for eligibility (n=256) ‘

Randomized (n=230)

Excluded (n=26)

+ Not meeting inclusion criteria (n=19)
«+ Declinedto participate (n=3)

+ Otherreasons (n=4)

—

&

l Allocation J l

Allocated to Group | (n=115)

+ Received FCM (n=115)

+ Did not receive allocated intervention (give
reasons) (n=0)

Allocated to Group 2 (n=115)

+ Received Oral iron (n=115)

+ Did notreceive allocated intervention (give
reasons) (n=0)

Follow-

Up

Lost to follow-up (Failure to turn up on final
follow-up) (n=8)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (failure to turn up on final
follow-up) (n=4)

Discontinued intervention (give reasons) (n=0)

| ST |

Analysed (n=107)
+ Excluded from analysis (give reasons) (n=0)

Analysed (n=111)
+ Excluded from analysis (give reasons)

Figure 1: CONSORT Flow Diagram.
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After six weeks of intervention, the women were called
for follow-up. Non-complying women, those failing to turn
up on within one week of scheduled follow-up were excluded
from the study.

During the course of intervention, a total of 15 women
in each group discontinued treatment. A total of 8 women
in i.v. FCM group and 4 in oral iron group failed to turn up at
last follow-up.

A total of 218 women were available for follow-up at six
weeks -107 in intravenous FCM and 111 in oral iron group
(Figure 1).

At final follow-up, all the women were assessed for

change in hemoglobin and serum iron profile. Adverse
effects, if any, were also noted.

Number of women achieving Hemoglobin level >10 g/dl
were also noted in both the groups.

Data Analysis

The datawasanalyzed usingIBM SPSS Stats 21.0 software.
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Data has been depicted as numbers and percentages or
mean/median and standard deviation/ interquartile range.
Chi-square test was used for comparison of qualitative and
Independent samples ‘t’-test were used for comparison of
continuous data. Non- parametric data was compared using
Mann-Whitney U test.

Results

Age of women ranged from 19 to 42 years, mean age of
women was 26.67+4.31 years. Median gravida was 2. There
were 68 (31.2%) women having abortion history, 18 (8.26%)
preterm, 35 (16.06%) unbooked and 92 (42.2%) caesarean
deliveries. Mean platelet count, MCV and MCHC values were
229£100 thousands/cumm, 74.1+4.5 fl and 34.8+5.32 g/
dl respectively in i.v. FCM and 218+101 thousands/cumm,
74.1+¥4.12 fl and 35.0+4.18 g/dl respectively in oral iron
group. Mean serum ferriting, TIBC and S. iron levels were
25.1+2.03 ng/ml, 517.6+31.11 pg/dl and 38.9+7.33 pg/dl
respectively in i.v. FCM and 25.3%#2.22 ng/ml, 517.0+£24.95
pg/dl and 37.0£6.53 pg/dl respectively in oral iron group.
Statistically, there was no significant difference between the
two groups for age, obstetric profile, baseline hematological
parameters and iron profile (p>0.05) (Table 1).

SN Variable I.V.FCM (n=107)

Oral Iron (n=111)

Total (n=218)

Statistical significance

1 Mean age+SD (Range) Years |26.26+4.32 (19-39)

27.05+4.27 (19-42)

26.67+4.31 (19-42)

t=1.361; p=0.175

2 Median Gravida (IQR) 2(1,3)

2(1,3)

2(1,3)

z=0.355; p=0.722 (Mann-|

Whitney U test)
3 Abortion history 34 (31.8%) 34 (30.6%) 68 (31.2%) c2=0.033; p=0.855
4 Multiple fetuses 0 (0%) 3 (2.7%) 3 (1.4%) €2=2.932; p=0.087
5 | Preterm delivery (<37 weeks) 9 (8.41%) 9 (8.11%) 18 (8.26%) c2=0.007; p=0.935
6 Unbooked delivery 15 (14.02%) 20 (18.02%) 35 (16.06%) c2=0.647; p=0.421
7 Caesarean delivery 38 (35.51%) 54 (48.65%) 92 (42.20%) c2=3.853; p=0.050

Mean Platelet count +SD
8 (Range) thousands/cumm 229100 (26-532)

2184101 (38-584)

223+4.33 (26-584)

t=0.798; p=0.426

9 Mean MCV+SD (Range) fl 74.1+4.54 (61-83)

74.1+4.12 (64-87)

74.1+4.33 (61-87)

t=0.112; p=0.911

10 | Mean MCHC#SD (Range) g/dl | 34.8+5.32 (26-84)

35.0+4.18 (26-71)

34.9+4.77 (26-84)

t=0.251; p=0.802

11 Mean Serum ferritin+SD 25.1+2.03 (10-48)

(Range) (ng/ml)

25.3+2.22 (10-29)

23.0%5.35 (10-48)

t=0.098; p=0.924

517.6+31.11 (352-

12 | Mean TIBC%SD (Range) pg/dl 591)

517.0+24.95 (405-
583)

502.9+32.40 (352-
583)

t=0.035; p=0.973

13 | Mean S. [ron+SD (Range) pg/dl | 38.9+7.33 (25-58)

37.0+7.53 (9-49)

37.9+7.47 (9-58)

t=1.820; p=0.070

Table 1: Comparison of Age and Obstetric Profile of women in two study groups.

Before intervention, mean Hb level was 9.11+0.62 g/
dl in iv. FCM and 9.15+0.61 g/dl in oral iron group, thus
showing the difference between two groups not to be
significant (p=0.630). At six-weeks follow-up, mean Hb level

Shivani, et al. A Randomized Controlled Trial to Compare Intraveous Ferric Carboxymaltose with
Oral Iron for Treatment of Post-Partum Anemia. ] Gynecol 2023, 8(4): 000269.

was significantly higher in i.v. FCM group (11.11£0.89 g/dl)
as compared to that in oral iron group (10.78+0.88 g/dl)
(p=0.006). Mean change in Hb was 2.00+1.02 g/dl in i.v. FCM
as compared to 1.63+0.98 g/dl in oral iron group (p=0.007).
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During the intervention period, mean change in Hb level was
22.48+12.44% in i.v. FCM as compared to 18.24+11.71% in
oral iron group (p=0.010). Significantly higher proportion

Open Access Journal of Gynecology

of women in i.v. FCM group (92.5%) as compared to oral
iron group (77.5%) achieved Hb level >10 g/dl after the
intervention (p=0.002) (Table 2).

SN Hb Level LV.FCM (n=107) | Oraliron(n=111) | Total (n=218) Statistical
significance
Pre-intervention Mean Hb+SD
1 (Range) g/dl 9.11+0.62 (7.1-9.9) | 9.15%0.61 (7.0-9.9) 9.13+0.61 (7.0-9.0) |t=0.482; p=0.630
Post-intervention Mean Hb+SD
2 (Range) g/dl 11.11+0.89 (8.5-13.8)| 10.78+0.88 (8.6-13.3) | 10.94+0.90 (8.5-13.8) | t=2.762; p=0.006

Mean change in Hb+SD (Range)

g/dl

3 as compared to baseline (g/dl) 2.00+1.02 (-0.6-4.90)|1.63+0.98 (-0.60-4.70)|1.81+£1.02 (-0.60-4.90) | t=2.741; p=0.007

4 Mean % Change in Hb levels as | 22.48+12.44 (-6.12- | 18.24+11.71 (-6.51- | 20.33+12.23 (-6.52- {=2.592: p=0.010
compared to baseline+SD 58.11) 55.95) 58.11) =2.592; p=0.

5 No. of women achieving Hb >10 99 (92.5%) 86 (77.5%) 185 (84.9%) €2=9.60; p=0.002

Table 2: Comparison of Hemoglobin levels between two groups at Follow-up.

At follow-up, mean serum ferritin, serum iron and
transferrin saturation were significantly higher and TIBC
levels were significantly lower in i.v. FCM as compared to

oral iron group (p<0.05). However, there was no significant
difference between the two groups for MCV and MCHC levels

(p>0.05) (Table 3).

SN Parameter I.V. FCM (n=107) Oral Iron (n=111) Statistical significance
1 MCV (f]) 87.05+£5.50 85.64+5.97 t=1.812; p=0.071
2 MCHC (g/dl) 33.77+2.09 33.63£2.09 t=0.482; p=0.631
3 Serum ferritin (ng/ml) 33.79+5.38 31.23+5.31 t=3.521; p=0.001
4 TIBC (pg/dl) 310.10+£54.14 335.14£65.65 t=3.065; p=0.002
5 S.Iron (pg/dl) 95.24+19.90 86.71+7.67 t=3.354; p=0.001
6 Transferrin saturation (pg/dl) 82.13+14.73 77.94+14.80 t=2.098; p=0.037

Table 3: Comparison of hematological parameters at follow-up between two study groups (Mean+SD).

Mean increment in serum ferritin and serum iron levels
and mean decline in TIBC levels was significantly higher in

i.v. FCM as compared to oral iron group (p<0.05) (Table 4).

SN Parameter L.V. FCM (n=107) Oral Iron (n=111) Statistical significance
1 Serum ferritin (ng/ml) 10.62+7.34 8.46+6.48 t=2.302; p=0.022

2 TIBC (pg/dl) -193.10+60.61 -167.44+66.69 t=2.970; p=0.003

3 S. Iron (pg/dl) 56.38+20.62 49.68+17.85 t=2.571; p=0.011

Table 4: Between group Comparison of Change from baseline in Serum Ferritin, Iron and TIBC at follow-up.

No serious side effect was noted in either of two groups.
None of the drop-outs were because of adverse effects of the

drugs.

Discussion

In the present study, we observed a better treatment
response in i.v. FCM as compared to oral iron group. Clinical

response rate in terms of achievement of Hb >10 g/dl was
92.5% in i.v. FCM as compared to 77.5% in oral iron group.
Simultaneously, improvement in iron profile was also
significantly higher in i.v. FCM as compared to oral iron group.
Both oral iron as well as i.v. FCM were safe and well-tolerated.
Ferric carboxymaltose (FCM) is a novel iron complex that
can be administered intravenously and has reportedly been
found to be safe- and well-tolerated apart from being effective

Shivani, et al. A Randomized Controlled Trial to Compare Intraveous Ferric Carboxymaltose with
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in the treatment of iron-deficiency anaemia [13]. It has been
found to produce a faster and better treatment response in
management of post-partum anemia as compared to oral
ferrous sulphate in earlier studies too [14-18].

In the present study, following six weeks of intervention,
mean increment in Hb level was 2.00+1.02 g/dl in i.v. FCM as
compared to 1.63%0.9 g/dl in oral iron group. However, in an
earlier study, Van Wyck DB, et al. [14] found mean time taken
for an increment of 2 g/dl in Hb level in FCM group to be only
7 days as compared to 14 days in oral iron group [14]. In the
present study, however, we did not make mid-intervention
assessments for hemoglobin levels and made assessment
at 6 weeks only. However, compared to the present study,
where mean increment in Hb level at the end of six weeks
was only 2 g/dl in FCM and 1.63 g/dl in oral iron group,
Rathod S, et al. [19] observed this increase to be much higher
in both FCM (4.4 g/dl) as well as oral iron (2.13 g/dl) groups
following similar duration of intervention [19]. The reason
for this could be inclusion of a high proportion of patients
with severe anemia (Hb<7 g/dl) in their study. In the present
study, baseline Hb level of study population was 9.13+0.61
g/dl whereas in their study population mean baseline Hb
level was <8 g/dl. Thus, in the present study, despite having
a relatively less severe anemic patients, we found a similar
trend of change depicting a superiority of FCM over oral
iron over the same duration of intervention. With respect
to magnitude of change in Hb levels and their trends, the
findings of the present study close to the observations of
Damineni and Thunga who observed a mean increase of
3.23 g/dl in FCM as compared to 2.25 g/dl in oral iron group
following six weeks of intervention [20]. Another study by
Chawla S, et al. [18] reported the mean increment in Hb level
to be 3.76 g/dl in FCM as compared to 2.48 g/dl in oral iron
group [18]. Compared to these studies, the present study did
notyield equivalentincrementin either of two groups despite
showing trends similar to theirs. The probable reason for this
could be difference in general dietary pattern or difference
in population characteristics. The present study had a high
proportion of women having an abortion history (31.2%),
moreover a sizeable proportion of patients were unbooked
(16.1%) and had a high proportion of those who underwent
caesarean delivery (42.2%). These complications might
have an impact on the recovery pathways too, depicting a
relatively less striking treatment response in both the study
groups. Differences in intervention method may also interfere
with the overall performance of intervention. Incidentally,
there are tremendous differences in intervention methods
in different studies. In the present study, we used (dose
calculated by Ganzoni’s Formula, total iron dose = [actual
body weight x (15 - actual Hb)] x 2.4 + iron stores) for
intravenous FCM and (ferrous fumarate tablets 200 mg for
06 weeks) for oral iron supplementation. Chawla S, et al. [18]
in their study gave 200 mg ferrous sulfate one tablet daily

Shivani, et al. A Randomized Controlled Trial to Compare Intraveous Ferric Carboxymaltose with
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in the oral iron group and one dose of 1000 mg FCM stat
in 250 ml of normal saline over 15 min in the intravenous
group. [Error! Bookmark not defined.] Vanobberghen F, et al.
[17] used 1000 to 2000 mg FCM - in one or two doses in the
intravenous group and three dried ferrous sulphate tablets
of 200 mg containing 60 mg of elementary iron and 5 mg of
folic acid every morning for 3 months in the oral iron group.
[Error! Bookmark not defined.] Damineni and Thanga on the
other hand used single dose 1000 mg FCM in the intravenous
group and 100 mg twice daily ferrous ascorbate in the oral
group [20]. These differences in the drug regimens could
result in differences in the treatment response.

As far as treatment response (in terms of achievement
of Hb level >10 g/dl) is concerned, the present study found it
to be 92.5% in FCM as compared to 77.5% in oral iron group.
Vanobberghen F, et al. [17] in their study targeted Hb level
11 g/dl as the primary treatment outcome and achieved it
in 82% of FCM as compared to 79% in oral iron group [17].
Compared to their study, relatively higher treatment success
rate in the present study could be owing to a lower cut-off,
however, in the present study, the difference between FCM
and oral iron group was much higher (92.5% vs 77.5%) as
compared to their study (82% vs 79%).

In the present study, we found that simultaneous to a
higherincrease in serum Hblevels in the i.v. FCM as compared
to oral iron group, the increase in iron reserves was also
significantly higher in i.v. FCM as compared to that in the oral
iron group. This is in agreement with the observations made
by workers too [12,16,18,20]. The differences in change in
iron profile of the patients in the two intervention groups
tend to describe the underlying mechanisms for maintaining
hemoglobin levels as a result of intervention.

The findings of the study thus depict that i.v. FCM is a
viable and safe alternative to oral iron supplementation for
management of post-partum anemia. The present study was
limited to study of clinical outcomes only. Further studies,
targeting the patient satisfaction and acceptability of two
intervention methods are recommended.

Conclusion

Intravenous FCM was found to be a better and safer
alternative to oral iron supplementation for treatment of
post-partum anemia. Further studies on larger sample size
covering aspects such as economic costs, patientacceptability
and satisfaction are recommended.
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